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penalty imposed under section 234 of 
the Atomic Energy Act: 

(1) For violations of— 
(i) Sections 53, 57, 62, 63, 81, 82, 101, 

103, 104, 107, or 109 of the Atomic En-
ergy Act of 1954, as amended; 

(ii) Section 206 of the Energy Reorga-
nization Act; 

(iii) Any rule, regulation, or order 
issued pursuant to the sections speci-
fied in paragraph (b)(1)(i) of this sec-
tion; 

(iv) Any term, condition, or limita-
tion of any license issued under the 
sections specified in paragraph (b)(1)(i) 
of this section. 

(2) For any violation for which a li-
cense may be revoked under Section 
186 of the Atomic Energy Act of 1954, as 
amended. 

[57 FR 55080, Nov. 24, 1992] 

§ 95.63 Criminal penalties. 
(a) Section 223 of the Atomic Energy 

Act of 1954, as amended, provides for 
criminal sanctions for willful violation 
of, attempted violation of, or con-
spiracy to violate, any regulation 
issued under sections 161b, 161i, or 161o 
of the Act. For purposes of section 223, 
all the regulations in part 95 are issued 
under one or more of sections 161b, 161i, 
or 161o, except for the sections listed in 
paragraph (b) of this section. 

(b) The regulations in part 95 that 
are not issued under sections 161b, 161i, 
or 161o for the purposes of section 223 
are as follows: §§ 95.1, 95.3, 95.5, 95.7, 
95.8, 95.9, 95.11, 95.17, 95.19, 95.21, 95.23, 
95.55, 95.59, 95.61, and 95.63. 

[57 FR 55080, Nov. 24, 1992] 

PART 100—REACTOR SITE CRITERIA 

Sec. 
100.1 Purpose. 
100.2 Scope. 
100.3 Definitions. 
100.4 Communications. 
100.8 Information collection requirements: 

OMB approval. 

Subpart A—Evaluation Factors for Sta-
tionary Power Reactor Site Applica-
tions Before January 10, 1997 and for 
Testing Reactors 

100.10 Factors to be considered when evalu-
ating sites. 

100.11 Determination of exclusion area, low 
population zone, and population center 
distance. 

Subpart B—Evaluation Factors for Sta-
tionary Power Reactor Site Applica-
tions on or After January 10, 1997 

100.20 Factors to be considered when evalu-
ating sites. 

100.21 Non-seismic site criteria. 
100.23 Geologic and seismic siting criteria. 

APPENDIX A TO PART 100—SEISMIC AND GEO-
LOGIC SITING CRITERIA FOR NUCLEAR 
POWER PLANTS 

AUTHORITY: Atomic Energy Act of 1954, 
secs. 103, 104, 161, 182 (42 U.S.C. 2133, 2134, 
2201, 2232); Energy Reorganization Act of 
1974, secs. 201, 202 (42 U.S.C. 5841, 5842); 44 
U.S.C. 3504 note. 

SOURCE: 27 FR 3509, Apr. 12, 1962, unless 
otherwise noted. 

§ 100.1 Purpose. 
(a) The purpose of this part is to es-

tablish approval requirements for pro-
posed sites for stationary power and 
testing reactors subject to part 50 or 
part 52 of this chapter. 

(b) There exists a substantial base of 
knowledge regarding power reactor 
siting, design, construction and oper-
ation. This base reflects that the pri-
mary factors that determine public 
health and safety are the reactor de-
sign, construction and operation. 

(c) Siting factors and criteria are im-
portant in assuring that radiological 
doses from normal operation and pos-
tulated accidents will be acceptably 
low, that natural phenomena and po-
tential man-made hazards will be ap-
propriately accounted for in the design 
of the plant, that site characteristics 
are such that adequate security meas-
ures to protect the plant can be devel-
oped, and that physical characteristics 
unique to the proposed site that could 
pose a significant impediment to the 
development of emergency plans are 
identified. 

(d) This approach incorporates the 
appropriate standards and criteria for 
approval of stationary power and test-
ing reactor sites. The Commission in-
tends to carry out a traditional de-
fense-in-depth approach with regard to 
reactor siting to ensure public safety. 
Siting away from densely populated 
centers has been and will continue to 
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be an important factor in evaluating 
applications for site approval. 

[61 FR 65175, Dec. 11, 1996] 

§ 100.2 Scope. 
The siting requirements contained in 

this part apply to applications for site 
approval for the purpose of con-
structing and operating stationary 
power and testing reactors pursuant to 
the provisions of part 50 or part 52 of 
this chapter. 

[61 FR 65175, Dec. 11, 1996] 

§ 100.3 Definitions. 
As used in this part: 
Combined license means a combined 

construction permit and operating li-
cense with conditions for a nuclear 
power facility issued pursuant to sub-
part C of part 52 of this chapter. 

Early Site Permit means a Commission 
approval, issued pursuant to subpart A 
of part 52 of this chapter, for a site or 
sites for one or more nuclear power fa-
cilities. 

Exclusion area means that area sur-
rounding the reactor, in which the re-
actor licensee has the authority to de-
termine all activities including exclu-
sion or removal of personnel and prop-
erty from the area. This area may be 
traversed by a highway, railroad, or 
waterway, provided these are not so 
close to the facility as to interfere with 
normal operations of the facility and 
provided appropriate and effective ar-
rangements are made to control traffic 
on the highway, railroad, or waterway, 
in case of emergency, to protect the 
public health and safety. Residence 
within the exclusion area shall nor-
mally be prohibited. In any event, resi-
dents shall be subject to ready removal 
in case of necessity. Activities unre-
lated to operation of the reactor may 
be permitted in an exclusion area 
under appropriate limitations, pro-
vided that no significant hazards to the 
public health and safety will result. 

Low population zone means the area 
immediately surrounding the exclusion 
area which contains residents, the 
total number and density of which are 
such that there is a reasonable prob-
ability that appropriate protective 
measures could be taken in their behalf 
in the event of a serious accident. 

These guides do not specify a permis-
sible population density or total popu-
lation within this zone because the sit-
uation may vary from case to case. 
Whether a specific number of people 
can, for example, be evacuated from a 
specific area, or instructed to take 
shelter, on a timely basis will depend 
on many factors such as location, num-
ber and size of highways, scope and ex-
tent of advance planning, and actual 
distribution of residents within the 
area. 

Population center distance means the 
distance from the reactor to the near-
est boundary of a densely populated 
center containing more than about 
25,000 residents. 

Power reactor means a nuclear reactor 
of a type described in § 50.21(b) or § 50.22 
of this chapter designed to produce 
electrical or heat energy. 

Response spectrum is a plot of the 
maximum responses (acceleration, ve-
locity, or displacement) of idealized 
single-degree-of-freedom oscillators as 
a function of the natural frequencies of 
the oscillators for a given damping 
value. The response spectrum is cal-
culated for a specified vibratory mo-
tion input at the oscillators’ supports. 

Safe Shutdown Earthquake Ground Mo-
tion is the vibratory ground motion for 
which certain structures, systems, and 
components must be designed pursuant 
to appendix S to part 50 of this chapter 
to remain functional. 

Surface deformation is distortion of 
geologic strata at or near the ground 
surface by the processes of folding or 
faulting as a result of various earth 
forces. Tectonic surface deformation is 
associated with earthquake processes. 

Testing reactor means a testing facility 
as defined in § 50.2 of this chapter. 

[61 FR 65175, Dec. 11, 1996] 

§ 100.4 Communications. 
Except where otherwise specified, all 

communications and reports con-
cerning the regulations in this part and 
applications filed under them should be 
sent by mail addressed to: ATTN: Doc-
ument Control Desk, Director, Office of 
Nuclear Reactor Regulation or Direc-
tor, Office of New Reactors, as appro-
priate, U.S. Nuclear Regulatory Com-
mission, Washington, DC 20555–0001; by 
hand delivery to the NRC’s offices at 
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11555 Rockville Pike, Rockville, Mary-
land; or, where practicable, by elec-
tronic submission, for example, via 
Electronic Information Exchange, or 
CD–ROM. Electronic submissions must 
be made in a manner that enables the 
NRC to receive, read, authenticate, dis-
tribute, and archive the submission, 
and process and retrieve it a single 
page at a time. Detailed guidance on 
making electronic submissions can be 
obtained by visiting the NRC’s Web 
site at http://www.nrc.gov/site-help/e-sub-
mittals.html; by e-mail to 
MSHD.Resource@nrc.gov; or by writing 
the Office of the Chief Information Of-
ficer, U.S. Nuclear Regulatory Com-
mission, Washington, DC 20555–0001. 
The guidance discusses, among other 
topics, the formats the NRC can ac-
cept, the use of electronic signatures, 
and the treatment of nonpublic infor-
mation. Copies should be sent to the 
appropriate Regional Office and Resi-
dent Inspector. 

[73 FR 5726, Jan. 31, 2008, as amended at 74 
FR 62686, Dec. 1, 2009; 80 FR 74982, Dec. 1, 
2015] 

§ 100.8 Information collection require-
ments: OMB approval. 

(a) The Nuclear Regulatory Commis-
sion has submitted the information 
collection requirements contained in 
this part to the Office of Management 
and Budget (OMB) for approval as re-
quired by the Paperwork Reduction 
Act (44 U.S.C. 3501 et seq.). The NRC 
may not conductor sponsor, and a per-
son is not required to respond to, a col-
lection of information unless it dis-
plays a currently valid OMB control 
number. OMB has approved the infor-
mation collection requirements con-
tained in this part under control num-
ber 3150–0093. 

(b) The approved information collec-
tion requirements contained in this 
part appear in §§ 100.21, 100.23 and ap-
pendix A to this part. 

[61 FR 65176, Dec. 11, 1996, as amended at 62 
FR 52190, Oct. 6, 1997; 67 FR 67101, Nov. 4, 
2002] 

Subpart A—Evaluation Factors for 
Stationary Power Reactor Site 
Applications Before January 
10, 1997 and for Testing Reac-
tors 

§ 100.10 Factors to be considered when 
evaluating sites. 

Factors considered in the evaluation 
of sites include those relating both to 
the proposed reactor design and the 
characteristics peculiar to the site. It 
is expected that reactors will reflect 
through their design, construction and 
operation an extremely low probability 
for accidents that could result in re-
lease of significant quantities of radio-
active fission products. In addition, the 
site location and the engineered fea-
tures included as safeguards against 
the hazardous consequences of an acci-
dent, should one occur, should insure a 
low risk of public exposure. In par-
ticular, the Commission will take the 
following factors into consideration in 
determining the acceptability of a site 
for a power or testing reactor: 

(a) Characteristics of reactor design 
and proposed operation including: 

(1) Intended use of the reactor includ-
ing the proposed maximum power level 
and the nature and inventory of con-
tained radioactive materials; 

(2) The extent to which generally ac-
cepted engineering standards are ap-
plied to the design of the reactor; 

(3) The extent to which the reactor 
incorporates unique or unusual fea-
tures having a significant bearing on 
the probability or consequences of ac-
cidental release of radioactive mate-
rials; 

(4) The safety features that are to be 
engineered into the facility and those 
barriers that must be breached as a re-
sult of an accident before a release of 
radioactive material to the environ-
ment can occur. 

(b) Population density and use char-
acteristics of the site environs, includ-
ing the exclusion area, low population 
zone, and population center distance. 

(c) Physical characteristics of the 
site, including seismology, meteor-
ology, geology, and hydrology. 

(1) Appendix A, ‘‘Seismic and Geo-
logic Siting Criteria for Nuclear Power 
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1 The fission product release assumed for 
these calculations should be based upon a 
major accident, hypothesized for purposes of 
site analysis or postulated from consider-
ations of possible accidental events, that 
would result in potential hazards not exceed-
ed by those from any accident considered 
credible. Such accidents have generally been 
assumed to result in substantial meltdown of 
the core with subsequent release of appre-
ciable quantities of fission products. 

2 The whole body dose of 25 rem referred to 
above corresponds numerically to the once in 
a lifetime accidental or emergency dose for 
radiation workers which, according to NCRP 
recommendations may be disregarded in the 
determination of their radiation exposure 
status (see NBS Handbook 69 dated June 5, 
1959). However, neither its use nor that of the 
300 rem value for thyroid exposure as set 
forth in these site criteria guides are in-
tended to imply that these numbers con-
stitute acceptable limits for emergency 
doses to the public under accident condi-
tions. Rather, this 25 rem whole body value 
and the 300 rem thyroid value have been set 
forth in these guides as reference values, 
which can be used in the evaluation of reac-
tor sites with respect to potential reactor ac-
cidents of exceedingly low probability of oc-
currence, and low risk of public exposure to 
radiation. 

Plants,’’ describes the nature of inves-
tigations required to obtain the geo-
logic and seismic data necessary to de-
termine site suitability and to provide 
reasonable assurance that a nuclear 
power plant can be constructed and op-
erated at a proposed site without 
undue risk to the health and safety of 
the public. It describes procedures for 
determining the quantitative vibratory 
ground motion design basis at a site 
due to earthquakes and describes infor-
mation needed to determine whether 
and to what extent a nuclear power 
plant need be designed to withstand 
the effects of surface faulting. 

(2) Meteorological conditions at the 
site and in the surrounding area should 
be considered. 

(3) Geological and hydrological char-
acteristics of the proposed site may 
have a bearing on the consequences of 
an escape of radioactive material from 
the facility. Special precautions should 
be planned if a reactor is to be located 
at a site where a significant quantity 
of radioactive effluent might acciden-
tally flow into nearby streams or rivers 
or might find ready access to under-
ground water tables. 

(d) Where unfavorable physical char-
acteristics of the site exist, the pro-
posed site may nevertheless be found to 
be acceptable if the design of the facil-
ity includes appropriate and adequate 
compensating engineering safeguards. 

[27 FR 3509, Apr. 12, 1962, as amended at 38 
FR 31281, Nov. 13, 1973] 

§ 100.11 Determination of exclusion 
area, low population zone, and pop-
ulation center distance. 

(a) As an aid in evaluating a proposed 
site, an applicant should assume a fis-
sion produce release 1 from the core, 
the expected demonstrable leak rate 
from the containment and the mete-
orological conditions pertinent to his 

site to derive an exclusion area, a low 
population zone and population center 
distance. For the purpose of this anal-
ysis, which shall set forth the basis for 
the numerical values used, the appli-
cant should determine the following: 

(1) An exclusion area of such size 
that an individual located at any point 
on its boundary for two hours imme-
diately following onset of the postu-
lated fission product release would not 
receive a total radiation dose to the 
whole body in excess of 25 rem 2 or a 
total radiation dose in excess of 300 
rem 2 to the thyroid from iodine expo-
sure. 

(2) A low population zone of such size 
that an individual located at any point 
on its outer boundary who is exposed to 
the radioactive cloud resulting from 
the postulated fission product release 
(during the entire period of its passage) 
would not receive a total radiation 
dose to the whole body in excess of 25 
rem or a total radiation dose in excess 
of 300 rem to the thyroid from iodine 
exposure. 

(3) A population center distance of at 
least one and one-third times the dis-
tance from the reactor to the outer 
boundary of the low population zone. 
In applying this guide, the boundary of 
the population center shall be deter-
mined upon consideration of popu-
lation distribution. Political bound-
aries are not controlling in the applica-
tion of this guide. Where very large cit-
ies are involved, a greater distance 
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may be necessary because of total inte-
grated population dose consideration. 

(b) For sites for multiple reactor fa-
cilities consideration should be given 
to the following: 

(1) If the reactors are independent to 
the extent that an accident in one re-
actor would not initiate an accident in 
another, the size of the exclusion area, 
low population zone and population 
center distance shall be fulfilled with 
respect to each reactor individually. 
The envelopes of the plan overlay of 
the areas so calculated shall then be 
taken as their respective boundaries. 

(2) If the reactors are interconnected 
to the extent that an accident in one 
reactor could affect the safety of oper-
ation of any other, the size of the ex-
clusion area, low population zone and 
population center distance shall be 
based upon the assumption that all 
interconnected reactors emit their pos-
tulated fission product releases simul-
taneously. This requirement may be re-
duced in relation to the degree of cou-
pling between reactors, the probability 
of concomitant accidents and the prob-
ability that an individual would not be 
exposed to the radiation effects from 
simultaneous releases. The applicant 
would be expected to justify to the sat-
isfaction of the Commission the basis 
for such a reduction in the source 
term. 

(3) The applicant is expected to show 
that the simultaneous operation of 
multiple reactors at a site will not re-
sult in total radioactive effluent re-
leases beyond the allowable limits of 
applicable regulations. 

NOTE: For further guidance in developing 
the exclusion area, the low population zone, 
and the population center distance, reference 
is made to Technical Information Document 
14844, dated March 23, 1962, which contains a 
procedural method and a sample calculation 
that result in distances roughly reflecting 
current siting practices of the Commission. 
The calculations described in Technical In-
formation Document 14844 may be used as a 
point of departure for consideration of par-
ticular site requirements which may result 
from evaluation of the characteristics of a 

particular reactor, its purpose and method of 
operation. 

[27 FR 3509, Apr. 12, 1962, as amended at 31 
FR 4670, Mar. 19, 1966; 38 FR 1273, Jan. 11, 
1973; 40 FR 8793, Mar. 3, 1975; 40 FR 26527, 
June 24, 1975; 53 FR 43422, Oct. 27, 1988; 64 FR 
48955, Sept. 9, 1999; 67 FR 67101, Nov. 4, 2002] 

Subpart B—Evaluation Factors for 
Stationary Power Reactor Site 
Applications on or After Janu-
ary 10, 1997 

SOURCE: 61 FR 65176, Dec. 11, 1996, unless 
otherwise noted. 

§ 100.20 Factors to be considered when 
evaluating sites. 

The Commission will take the fol-
lowing factors into consideration in de-
termining the acceptability of a site 
for a stationary power reactor: 

(a) Population density and use char-
acteristics of the site environs, includ-
ing the exclusion area, the population 
distribution, and site-related charac-
teristics must be evaluated to deter-
mine whether individual as well as so-
cietal risk of potential plant accidents 
is low, and that physical characteris-
tics unique to the proposed site that 
could pose a significant impediment to 
the development of emergency plans 
are identified. 

(b) The nature and proximity of man- 
related hazards (e.g., airports, dams, 
transportation routes, military and 
chemical facilities) must be evaluated 
to establish site characteristics for use 
in determining whether a plant design 
can accommodate commonly occurring 
hazards, and whether the risk of other 
hazards is very low. 

(c) Physical characteristics of the 
site, including seismology, meteor-
ology, geology, and hydrology. 

(1) Section 100.23, ‘‘Geologic and seis-
mic siting factors,’’ describes the cri-
teria and nature of investigations re-
quired to obtain the geologic and seis-
mic data necessary to determine the 
suitability of the proposed site and the 
plant design bases. 

(2) Meteorological characteristics of 
the site that are necessary for safety 
analysis or that may have an impact 
upon plant design (such as maximum 
probable wind speed and precipitation) 
must be identified and characterized. 
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3 Examples of these factors include, but are 
not limited to, such factors as the higher 
population density site having superior seis-
mic characteristics, better access to skilled 
labor for construction, better rail and high-
way access, shorter transmission line re-
quirements, or less environmental impact on 
undeveloped areas, wetlands or endangered 
species, etc. Some of these factors are in-
cluded in, or impact, the other criteria in-
cluded in this section. 

(3) Factors important to hydrological 
radionuclide transport (such as soil, 
sediment, and rock characteristics, ad-
sorption and retention coefficients, 
ground water velocity, and distances to 
the nearest surface body of water) 
must be obtained from on-site meas-
urements. The maximum probable 
flood along with the potential for seis-
mically induced floods discussed in 
§ 100.23 (d)(3) must be estimated using 
historical data. 

[61 FR 65176, Dec. 11, 1996, as amended at 78 
FR 34250, June 7, 2013] 

§ 100.21 Non-seismic siting criteria. 
Applications for site approval for 

commercial power reactors shall dem-
onstrate that the proposed site meets 
the following criteria: 

(a) Every site must have an exclusion 
area and a low population zone, as de-
fined in § 100.3; 

(b) The population center distance, as 
defined in § 100.3, must be at least one 
and one-third times the distance from 
the reactor to the outer boundary of 
the low population zone. In applying 
this guide, the boundary of the popu-
lation center shall be determined upon 
consideration of population distribu-
tion. Political boundaries are not con-
trolling in the application of this 
guide; 

(c) Site atmospheric dispersion char-
acteristics must be evaluated and dis-
persion parameters established such 
that: 

(1) Radiological effluent release lim-
its associated with normal operation 
from the type of facility proposed to be 
located at the site can be met for any 
individual located offsite; and 

(2) Radiological dose consequences of 
postulated accidents shall meet the 
criteria set forth in § 50.34(a)(1) of this 
chapter for the type of facility pro-
posed to be located at the site; 

(d) The physical characteristics of 
the site, including meteorology, geol-
ogy, seismology, and hydrology must 
be evaluated and site characteristics 
established such that potential threats 
from such physical characteristics will 
pose no undue risk to the type of facil-
ity proposed to be located at the site; 

(e) Potential hazards associated with 
nearby transportation routes, indus-
trial and military facilities must be 

evaluated and site characteristics es-
tablished such that potential hazards 
from such routes and facilities will 
pose no undue risk to the type of facil-
ity proposed to be located at the site; 

(f) Site characteristics must be such 
that adequate security plans and meas-
ures can be developed; 

(g) Physical characteristics unique to 
the proposed site that could pose a sig-
nificant impediment to the develop-
ment of emergency plans must be iden-
tified; 

(h) Reactor sites should be located 
away from very densely populated cen-
ters. Areas of low population density 
are, generally, preferred. However, in 
determining the acceptability of a par-
ticular site located away from a very 
densely populated center but not in an 
area of low density, consideration will 
be given to safety, environmental, eco-
nomic, or other factors, which may re-
sult in the site being found accept-
able 3. 

[61 FR 65176, Dec. 11, 1996, as amended at 78 
FR 34250, June 7, 2013] 

§ 100.23 Geologic and seismic siting 
criteria. 

This section sets forth the principal 
geologic and seismic considerations 
that guide the Commission in its eval-
uation of the suitability of a proposed 
site and adequacy of the design bases 
established in consideration of the geo-
logic and seismic characteristics of the 
proposed site, such that, there is a rea-
sonable assurance that a nuclear power 
plant can be constructed and operated 
at the proposed site without undue risk 
to the health and safety of the public. 
Applications to engineering design are 
contained in appendix S to part 50 of 
this chapter. 

(a) Applicability. The requirements in 
paragraphs (c) and (d) of this section 
apply to applicants for an early site 
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permit or combined license pursuant to 
Part 52 of this chapter, or a construc-
tion permit or operating license for a 
nuclear power plant pursuant to Part 
50 of this chapter on or after January 
10, 1997. However, for either an oper-
ating license applicant or holder whose 
construction permit was issued prior to 
January 10, 1997, the seismic and geo-
logic siting criteria in Appendix A to 
Part 100 of this chapter continues to 
apply. 

(b) Commencement of construction. The 
investigations required in paragraph 
(c) of this section are not considered 
‘‘construction’’ as defined in 10 CFR 
50.10(a). 

(c) Geological, seismological, and engi-
neering characteristics. The geological, 
seismological, and engineering charac-
teristics of a site and its environs must 
be investigated in sufficient scope and 
detail to permit an adequate evalua-
tion of the proposed site, to provide 
sufficient information to support eval-
uations performed to arrive at esti-
mates of the Safe Shutdown Earth-
quake Ground Motion, and to permit 
adequate engineering solutions to ac-
tual or potential geologic and seismic 
effects at the proposed site. The size of 
the region to be investigated and the 
type of data pertinent to the investiga-
tions must be determined based on the 
nature of the region surrounding the 
proposed site. Data on the vibratory 
ground motion, tectonic surface defor-
mation, nontectonic deformation, 
earthquake recurrence rates, fault ge-
ometry and slip rates, site foundation 
material, and seismically induced 
floods and water waves must be ob-
tained by reviewing pertinent lit-
erature and carrying out field inves-
tigations. However, each applicant 
shall investigate all geologic and seis-
mic factors (for example, volcanic ac-
tivity) that may affect the design and 
operation of the proposed nuclear 
power plant irrespective of whether 
such factors are explicitly included in 
this section. 

(d) Geologic and seismic siting factors. 
The geologic and seismic siting factors 
considered for design must include a 
determination of the Safe Shutdown 
Earthquake Ground Motion for the 
site, the potential for surface tectonic 
and nontectonic deformations, the de-

sign bases for seismically induced 
floods and water waves, and other de-
sign conditions as stated in paragraph 
(d)(4) of this section. 

(1) Determination of the Safe Shut-
down Earthquake Ground Motion. The 
Safe Shutdown Earthquake Ground 
Motion for the site is characterized by 
both horizontal and vertical free-field 
ground motion response spectra at the 
free ground surface. The Safe Shut-
down Earthquake Ground Motion for 
the site is determined considering the 
results of the investigations required 
by paragraph (c) of this section. Uncer-
tainties are inherent in such estimates. 
These uncertainties must be addressed 
through an appropriate analysis, such 
as a probabilistic seismic hazard anal-
ysis or suitable sensitivity analyses. 
Paragraph IV(a)(1) of appendix S to 
part 50 of this chapter defines the min-
imum Safe Shutdown Earthquake 
Ground Motion for design. 

(2) Determination of the potential for 
surface tectonic and nontectonic defor-
mations. Sufficient geological, seismo-
logical, and geophysical data must be 
provided to clearly establish whether 
there is a potential for surface defor-
mation. 

(3) Determination of design bases for 
seismically induced floods and water 
waves. The size of seismically induced 
floods and water waves that could af-
fect a site from either locally or dis-
tantly generated seismic activity must 
be determined. 

(4) Determination of siting factors 
for other design conditions. Siting fac-
tors for other design conditions that 
must be evaluated include soil and 
rock stability, liquefaction potential, 
natural and artificial slope stability, 
cooling water supply, and remote safe-
ty-related structure siting. Each appli-
cant shall evaluate all siting factors 
and potential causes of failure, such as, 
the physical properties of the materials 
underlying the site, ground disruption, 
and the effects of vibratory ground mo-
tion that may affect the design and op-
eration of the proposed nuclear power 
plant. 

[61 FR 65176, Dec. 11, 1996, as amended at 72 
FR 57447, Oct. 9, 2007] 
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1 The Safe Shutdown Earthquake defines 
that earthquake which has commonly been 
referred to as the Design Basis Earthquake. 

APPENDIX A TO PART 100—SEISMIC AND 
GEOLOGIC SITING CRITERIA FOR NU-
CLEAR POWER PLANTS 

I. PURPOSE 

General Design Criterion 2 of Appendix A 
to part 50 of this chapter requires that nu-
clear power plant structures, systems, and 
components important to safety be designed 
to withstand the effects of natural phe-
nomena such as earthquakes, tornadoes, hur-
ricanes, floods, tsunami, and seiches without 
loss of capability to perform their safety 
functions. It is the purpose of these criteria 
to set forth the principal seismic and geo-
logic considerations which guide the Com-
mission in its evaluation of the suitability of 
proposed sites for nuclear power plants and 
the suitability of the plant design bases es-
tablished in consideration of the seismic and 
geologic characteristics of the proposed 
sites. 

These criteria are based on the limited 
geophysical and geological information 
available to date concerning faults and 
earthquake occurrence and effect. They will 
be revised as necessary when more complete 
information becomes available. 

II. SCOPE 

These criteria, which apply to nuclear 
power plants, describe the nature of the in-
vestigations required to obtain the geologic 
and seismic data necessary to determine site 
suitability and provide reasonable assurance 
that a nuclear power plant can be con-
structed and operated at a proposed site 
without undue risk to the health and safety 
of the public. They describe procedures for 
determining the quantitative vibratory 
ground motion design basis at a site due to 
earthquakes and describe information need-
ed to determine whether and to what extent 
a nuclear power plant need be designed to 
withstand the effects of surface faulting. 
Other geologic and seismic factors required 
to be taken into account in the siting and 
design of nuclear power plants are identified. 

The investigations described in this appen-
dix are within the scope of investigations 
permitted by § 50.10(a)(2)(ii) of this chapter. 

Each applicant for a construction permit 
shall investigate all seismic and geologic 
factors that may affect the design and oper-
ation of the proposed nuclear power plant ir-
respective of whether such factors are explic-
itly included in these criteria. Additional in-
vestigations and/or more conservative deter-
minations than those included in these cri-
teria may be required for sites located in 
areas having complex geology or in areas of 
high seismicity. If an applicant believes that 
the particular seismology and geology of a 
site indicate that some of these criteria, or 
portions thereof, need not be satisfied, the 
specific sections of these criteria should be 

identified in the license application, and sup-
porting data to justify clearly such depar-
tures should be presented. 

These criteria do not address investiga-
tions of volcanic phenomena required for 
sites located in areas of volcanic activity. 
Investigations of the volcanic aspects of such 
sites will be determined on a case-by-case 
basis. 

III. DEFINITIONS 

As used in these criteria: 
(a) The magnitude of an earthquake is a 

measure of the size of an earthquake and is 
related to the energy released in the form of 
seismic waves. Magnitude means the numer-
ical value on a Richter scale. 

(b) The intensity of an earthquake is a 
measure of its effects on man, on man-built 
structures, and on the earth’s surface at a 
particular location. Intensity means the nu-
merical value on the Modified Mercalli scale. 

(c) The Safe Shutdown Earthquake 1 is that 
earthquake which is based upon an evalua-
tion of the maximum earthquake potential 
considering the regional and local geology 
and seismology and specific characteristics 
of local subsurface material. It is that earth-
quake which produces the maximum vibra-
tory ground motion for which certain struc-
tures, systems, and components are designed 
to remain functional. These structures, sys-
tems, and components are those necessary to 
assure: 

(1) The integrity of the reactor coolant 
pressure boundary, 

(2) The capability to shut down the reactor 
and maintain it in a safe shutdown condi-
tion, or 

(3) The capability to prevent or mitigate 
the consequences of accidents which could 
result in potential offsite exposures com-
parable to the guideline exposures of this 
part. 

(d) The Operating Basis Earthquake is that 
earthquake which, considering the regional 
and local geology and seismology and spe-
cific characteristics of local subsurface ma-
terial, could reasonably be expected to affect 
the plant site during the operating life of the 
plant; it is that earthquake which produces 
the vibratory ground motion for which those 
features of the nuclear power plant nec-
essary for continued operation without 
undue risk to the health and safety of the 
public are designed to remain functional. 

(e) A fault is a tectonic structure along 
which differential slippage of the adjacent 
earth materials has occurred parallel to the 
fracture plane. It is distinct from other types 
of ground disruptions such as landslides, fis-
sures, and craters. A fault may have gouge or 
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breccia between its two walls and includes 
any associated monoclinal flexure or other 
similar geologic structural feature. 

(f) Surface faulting is differential ground 
displacement at or near the surface caused 
directly by fault movement and is distinct 
from nontectonic types of ground disrup-
tions, such as landslides, fissures, and cra-
ters. 

(g) A capable fault is a fault which has ex-
hibited one or more of the following charac-
teristics: 

(1) Movement at or near the ground surface 
at least once within the past 35,000 years or 
movement of a recurring nature within the 
past 500,000 years. 

(2) Macro-seismicity instrumentally deter-
mined with records of sufficient precision to 
demonstrate a direct relationship with the 
fault. 

(3) A structural relationship to a capable 
fault according to characteristics (1) or (2) of 
this paragraph such that movement on one 
could be reasonably expected to be accom-
panied by movement on the other. 

In some cases, the geologic evidence of 
past activity at or near the ground surface 
along a particular fault may be obscured at 
a particular site. This might occur, for ex-
ample, at a site having a deep overburden. 
For these cases, evidence may exist else-
where along the fault from which an evalua-
tion of its characteristics in the vicinity of 
the site can be reasonably based. Such evi-
dence shall be used in determining whether 
the fault is a capable fault within this defini-
tion. 

Notwithstanding the foregoing paragraphs 
III(g) (1), (2) and (3), structural association of 
a fault with geologic structural features 
which are geologically old (at least pre-Qua-
ternary) such as many of those found in the 
Eastern region of the United States shall, in 
the absence of conflicting evidence, dem-
onstrate that the fault is not a capable fault 
within this definition. 

(h) A tectonic province is a region of the 
North American continent characterized by 
a relative consistency of the geologic struc-
tural features contained therein. 

(i) A tectonic structure is a large scale dis-
location or distortion within the earth’s 
crust. Its extent is measured in miles. 

(j) A zone requiring detailed faulting inves-
tigation is a zone within which a nuclear 
power reactor may not be located unless a 
detailed investigation of the regional and 
local geologic and seismic characteristics of 
the site demonstrates that the need to de-
sign for surface faulting has been properly 
determined. 

(k) The control width of a fault is the max-
imum width of the zone containing mapped 
fault traces, including all faults which can 
be reasonably inferred to have experienced 
differential movement during Quaternary 
times and which join or can reasonably be 

inferred to join the main fault trace, meas-
ured within 10 miles along the fault’s trend 
in both directions from the point of nearest 
approach to the site. (See Figure 1 of this ap-
pendix.) 

(l) A response spectrum is a plot of the max-
imum responses (acceleration, velocity or 
displacement) of a family of idealized single- 
degree-of-freedom damped oscillators against 
natural frequencies (or periods) of the oscil-
lators to a specified vibratory motion input 
at their supports. 

IV. REQUIRED INVESTIGATIONS 

The geologic, seismic and engineering 
characteristics of a site and its environs 
shall be investigated in sufficient scope and 
detail to provide reasonable assurance that 
they are sufficiently well understood to per-
mit an adequate evaluation of the proposed 
site, and to provide sufficient information to 
support the determinations required by these 
criteria and to permit adequate engineering 
solutions to actual or potential geologic and 
seismic effects at the proposed site. The size 
of the region to be investigated and the type 
of data pertinent to the investigations shall 
be determined by the nature of the region 
surrounding the proposed site. The investiga-
tions shall be carried out by a review of the 
pertinent literature and field investigations 
and shall include the steps outlined in para-
graphs (a) through (c) of this section. 

(a) Required Investigation for Vibratory 
Ground Motion. The purpose of the investiga-
tions required by this paragraph is to obtain 
information needed to describe the vibratory 
ground motion produced by the Safe Shut-
down Earthquake. All of the steps in para-
graphs (a)(5) through (a)(8) of this section 
need not be carried out if the Safe Shutdown 
Earthquake can be clearly established by in-
vestigations and determinations of a lesser 
scope. The investigations required by this 
paragraph provide an adequate basis for se-
lection of an Operating Basis Earthquake. 
The investigations shall include the fol-
lowing: 

(1) Determination of the lithologic, strati-
graphic, hydrologic, and structural geologic 
conditions of the site and the region sur-
rounding the site, including its geologic his-
tory; 

(2) Identification and evaluation of 
tectonic structures underlying the site and 
the region surrounding the site, whether bur-
ied or expressed at the surface. The evalua-
tion should consider the possible effects 
caused by man’s activities such as with-
drawal of fluid from or addition of fluid to 
the subsurface, extraction of minerals, or the 
loading effects of dams or reservoirs; 

(3) Evaluation of physical evidence con-
cerning the behavior during prior earth-
quakes of the surficial geologic materials 
and the substrata underlying the site from 
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2 If the Safe Shutdown Earthquake can be 
associated with a fault closer than 200 miles 
to the site, the procedures of paragraphs 
(a)(7) and (a)(8) of this section need not be 
carried out for successively more remote 
faults. 

3 In the absence of absolute dating, evi-
dence of recency of movement may be ob-
tained by applying relative dating technique 
to ruptured, offset, warped or otherwise 

structurally disturbed surface or near sur-
face materials or geomorphic features. 

4 The applicant shall evaluate whether or 
not a fault is a capable fault with respect to 
the characteristics outlined in paragraphs 
III(g)(1), (2), and (3) by conducting a reason-
able investigation using suitable geologic 
and geophysical techniques. 

the lithologic, stratigraphic, and structural 
geologic studies; 

(4) Determination of the static and dy-
namic engineering properties of the mate-
rials underlying the site. Included should be 
properties needed to determine the behavior 
of the underlying material during earth-
quakes and the characteristics of the under-
lying material in transmitting earthquake- 
induced motions to the foundations of the 
plant, such as seismic wave velocities, den-
sity, water content, porosity, and strength; 

(5) Listing of all historically reported 
earthquakes which have affected or which 
could reasonably be expected to have af-
fected the site, including the date of occur-
rence and the following measured or esti-
mated data: magnitude or highest intensity, 
and a plot of the epicenter or location of 
highest intensity. Where historically re-
ported earthquakes could have caused a max-
imum ground acceleration of at least one- 
tenth the acceleration of gravity (0.1g) at the 
foundations of the proposed nuclear power 
plant structures, the acceleration or inten-
sity and duration of ground shaking at these 
foundations shall also be estimated. Since 
earthquakes have been reported in terms of 
various parameters such as magnitude, in-
tensity at a given location, and effect on 
ground, structures, and people at a specific 
location, some of these data may have to be 
estimated by use of appropriate empirical re-
lationships. The comparative characteristics 
of the material underlying the epicentral lo-
cation or region of highest intensity and of 
the material underlying the site in transmit-
ting earthquake vibratory motion shall be 
considered; 

(6) Correlation of epicenters or locations of 
highest intensity of historically reported 
earthquakes, where possible, with tectonic 
structures any part of which is located with-
in 200 miles of the site. Epicenters or loca-
tions of highest intensity which cannot be 
reasonably correlated with tectonic struc-
tures shall be identified with tectonic prov-
inces any part of which is located within 200 
miles of the site; 

(7) For faults, any part of which is within 
200 miles 2 of the site and which may be of 
significance in establishing the Safe Shut-
down Earthquake, determination of whether 
these faults are to be considered as capable 
faults. 3 4 This determination is required in 

order to permit appropriate consideration of 
the geologic history of such faults in estab-
lishing the Safe Shutdown Earthquake. For 
guidance in determining which faults may be 
of significance in determining the Safe Shut-
down Earthquake, table 1 of this appendix 
presents the minimum length of fault to be 
considered versus distance from site. Capable 
faults of lesser length than those indicated 
in table 1 and faults which are not capable 
faults need not be considered in determining 
the Safe Shutdown Earthquake, except 
where unusual circumstances indicate such 
consideration is appropriate; 

TABLE 1 

Minimum 
length 1 

Distance from the site (miles): 
0 to 20 .......................................................... 1 
Greater than 20 to 50 ................................... 5 
Greater than 50 to 100 ................................. 10 
Greater than 100 to 150 ............................... 20 
Greater than 150 to 200 ............................... 40 

1 Minimum length of fault (miles) which shall be considered 
in establishing Safe Shutdown Earthquake. 

(8) For capable faults, any part of which is 
within 200 miles 2 of the site and which may 
be of significance in establishing the Safe 
Shutdown Earthquake, determination of: 

(i) The length of the fault; 
(ii) The relationship of the fault to re-

gional tectonic structures; and 
(iii) The nature, amount, and geologic his-

tory of displacements along the fault, includ-
ing particularly the estimated amount of the 
maximum Quaternary displacement related 
to any one earthquake along the fault. 

(b) Required Investigation for Surface Fault-
ing. The purpose of the investigations re-
quired by this paragraph is to obtain infor-
mation to determine whether and to what 
extent the nuclear power plant need be de-
signed for surface faulting. If the design 
basis for surface faulting can be clearly es-
tablished by investigations of a lesser scope, 
not all of the steps in paragraphs (b)(4) 
through (b)(7) of this section need be carried 
out. The investigations shall include the fol-
lowing: 

(1) Determination of the lithologic, strati-
graphic, hydrologic, and structural geologic 
conditions of the site and the area sur-
rounding the site, including its geologic his-
tory; 
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5 If the design basis for surface faulting can 
be determined from a fault closer than 5 
miles to the site, the procedures of para-
graphs (b)(4) through (b)(7) of this section 
need not be carried out for successively more 
remote faults. 

6 In the absence of absolute dating, evi-
dence of recency of movement may be ob-
tained by applying relative dating tech-
niques to ruptured, offset, warped or other-
wise structurally disturbed surface of near- 
surface materials or geomorphic features. 

7 The applicant shall evaluate whether or 
not a fault is a capable fault with respect to 
the characteristics outlined in paragraphs 
III(g)(1), (2), and (3) by conducting a reason-
able investigation using suitable geological 
and geophysical techniques. 

(2) Evaluation of tectonic structures un-
derlying the site, whether buried or ex-
pressed at the surface, with regard to their 
potential for causing surface displacement at 
or near the site. The evaluation shall con-
sider the possible effects caused by man’s ac-
tivities such as withdrawal of fluid from or 
addition of fluid to the subsurface, extrac-
tion of minerals, or the loading effects of 
dams or reservoirs; 

(3) Determination of geologic evidence of 
fault offset at or near the ground surface at 
or near the site; 

(4) For faults greater than 1000 feet long, 
any part of which is within 5 miles 5 of the 
site, determination of whether these faults 
are to be considered as capable faults; 6 7 

(5) Listing of all historically reported 
earthquakes which can reasonably be associ-
ated with capable faults greater than 1000 
feet long, any part of which is within 5 
miles 5 of the site, including the date of oc-
currence and the following measured or esti-
mated data: magnitude or highest intensity, 
and a plot of the epicenter or region of high-
est intensity; 

(6) Correlation of epicenters or locations of 
highest intensity of historically reported 
earthquakes with capable faults greater than 
1000 feet long, any part of which is located 
within 5 miles 5 of the site; 

(7) For capable faults greater than 1000 feet 
long, any part of which is within 5 miles 5 of 
the site, determination of: 

(i) The length of the fault; 
(ii) The relationship of the fault to re-

gional tectonic structures; 
(iii) The nature, amount, and geologic his-

tory of displacements along the fault, includ-
ing particularly the estimated amount of the 
maximum Quaternary displacement related 
to any one earthquake along the fault; and 

(iv) The outer limits of the fault estab-
lished by mapping Quaternary fault traces 
for 10 miles along its trend in both directions 
from the point of its nearest approach to the 
site. 

(c) Required Investigation for Seismically In-
duced Floods and Water Waves. (1) For coastal 
sites, the investigations shall include the de-
termination of: 

(i) Information regarding distantly and lo-
cally generated waves or tsunami which have 
affected or could have affected the site. 
Available evidence regarding the runup and 
drawdown associated with historic tsunami 
in the same coastal region as the site shall 
also be included; 

(ii) Local features of coastal topography 
which might tend to modify tsunami runup 
or drawdown. Appropriate available evidence 
regarding historic local modifications in tsu-
nami runup or drawndown at coastal loca-
tions having topography similar to that of 
the site shall also be obtained; and 

(iii) Appropriate geologic and seismic evi-
dence to provide information for establishing 
the design basis for seismically induced 
floods or water waves from a local offshore 
earthquake, from local offshore effects of an 
onshore earthquake, or from coastal subsid-
ence. This evidence shall be determined, to 
the extent practical, by a procedure similar 
to that required in paragraphs (a) and (b) of 
this section. The probable slip characteris-
tics of offshore faults shall also be consid-
ered as well as the potential for offshore 
slides in submarine material. 

(2) For sites located near lakes and rivers, 
investigations similar to those required in 
paragraph (c)(1) of this section shall be car-
ried out, as appropriate, to determine the po-
tential for the nuclear power plant to be ex-
posed to seismically induced floods and 
water waves as, for example, from the failure 
during an earthquake of an upstream dam or 
from slides of earth or debris into a nearby 
lake. 

V. SEISMIC AND GEOLOGIC DESIGN BASES 

(a) Determination of Design Basis for Vibra-
tory Ground Motion. The design of each nu-
clear power plant shall take into account the 
potential effects of vibratory ground motion 
caused by earthquakes. The design basis for 
the maximum vibratory ground motion and 
the expected vibratory ground motion should 
be determined through evaluation of the 
seismology, geology, and the seismic and 
geologic history of the site and the sur-
rounding region. The most severe earth-
quakes associated with tectonic structures 
or tectonic provinces in the region sur-
rounding the site should be identified, con-
sidering those historically reported earth-
quakes that can be associated with these 
structures or provinces and other relevant 
factors. If faults in the region surrounding 
the site are capable faults, the most severe 
earthquakes associated with these faults 
should be determined by also considering 
their geologic history. The vibratory ground 
motion at the site should be then determined 
by assuming that the epicenters or locations 
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of highest intensity of the earthquakes are 
situated at the point on the tectonic struc-
tures or tectonic provinces nearest to the 
site. The earthquake which could cause the 
maximum vibratory ground motion at the 
site should be designated the Safe Shutdown 
Earthquake. The specific procedures for de-
termining the design basis for vibratory 
ground motion are given in the following 
paragraphs. 

(1) Determination of Safe Shutdown Earth-
quake. The Safe Shutdown Earthquake shall 
be identified through evaluation of seismic 
and geologic information developed pursuant 
to the requirements of paragraph IV(a), as 
follows: 

(i) The historic earthquakes of greatest 
magnitude or intensity which have been cor-
related with tectonic structures pursuant to 
the requirements of paragraph (a)(6) of sec-
tion IV shall be determined. In addition, for 
capable faults, the information required by 
paragraph (a)(8) of section IV shall also be 
taken into account in determining the earth-
quakes of greatest magnitude related to the 
faults. The magnitude or intensity of earth-
quakes based on geologic evidence may be 
larger than that of the maximum earth-
quakes historically recorded. The accelera-
tions at the site shall be determined assum-
ing that the epicenters of the earthquakes of 
greatest magnitude or the locations of high-
est intensity related to the tectonic struc-
tures are situated at the point on the struc-
tures closest to the site; 

(ii) Where epicenters or locations of high-
est intensity of historically reported earth-
quakes cannot be reasonably related to 
tectonic structures but are identified pursu-
ant to the requirements of paragraph (a)(6) 
of section IV with tectonic provinces in 
which the site is located, the accelerations 
at the site shall be determined assuming 
that these earthquakes occur at the site; 

(iii) Where epicenters or locations of the 
highest intensity of historically reported 
earthquakes cannot be reasonably related to 
tectonic structures but are identified pursu-
ant to the requirements of paragraph (a)(6) 
of section IV with tectonic provinces in 
which the site is not located, the accelera-
tions at the site shall be determined assum-
ing that the epicenters or locations of high-
est intensity of these earthquakes are at the 
closest point to the site on the boundary of 
the tectonic province; 

(iv) The earthquake producing the max-
imum vibratory acceleration at the site, as 
determined from paragraph (a)(1)(i) through 
(iii) of this section shall be designated the 
Safe Shutdown Earthquake for vibratory 
ground motion, except as noted in paragraph 
(a)(1)(v) of this section. The characteristics 
of the Safe Shutdown Earthquake shall be 
derived from more than one earthquake de-
termined from paragraph (a)(1)(i) through 
(iii) of this section, where necessary to as-

sure that the maximum vibratory accelera-
tion at the site throughout the frequency 
range of interest is included. In the case 
where a causative fault is near the site, the 
effect of proximity of an earthquake on the 
spectral characteristics of the Safe Shut-
down Earthquake shall be taken into ac-
count. The procedures in paragraphs (a)(1)(i) 
through (a)(1)(iii) of this section shall be ap-
plied in a conservative manner. The deter-
minations carried out in accordance with 
paragraphs (a)(1)(ii) and (a)(1)(iii) shall as-
sure that the safe shutdown earthquake in-
tensity is, as a minimum, equal to the max-
imum historic earthquake intensity experi-
enced within the tectonic province in which 
the site is located. In the event that geologi-
cal and seismological data warrant, the Safe 
Shutdown Earthquake shall be larger than 
that derived by use of the procedures set 
forth in section IV and V of the appendix. 
The maximum vibratory accelerations of the 
Safe Shutdown Earthquake at each of the 
various foundation locations of the nuclear 
power plant structures at a given site shall 
be determined taking into account the char-
acteristics of the underlying soil material in 
transmitting the earthquake-induced mo-
tions, obtained pursuant to paragraphs (a)(1), 
(3), and (4) of section IV. The Safe Shutdown 
Earthquake shall be defined by response 
spectra corresponding to the maximum vi-
bratory accelerations as outlined in para-
graph (a) of section VI; and 

(v) Where the maximum vibratory accel-
erations of the Safe Shutdown Earthquake 
at the foundations of the nuclear power 
plant structures are determined to be less 
than one-tenth the acceleration of gravity 
(0.1 g) as a result of the steps required in 
paragraphs (a)(1)(i) through (iv) of this sec-
tion, it shall be assumed that the maximum 
vibratory accelerations of the Safe Shut-
down Earthquake at these foundations are at 
least 0.1 g. 

(2) Determination of Operating Basis Earth-
quake. The Operating Basis Earthquake shall 
be specified by the applicant after consid-
ering the seismology and geology of the re-
gion surrounding the site. If vibratory 
ground motion exceeding that of the Oper-
ating Basis Earthquake occurs, shutdown of 
the nuclear power plant will be required. 
Prior to resuming operations, the licensee 
will be required to demonstrate to the Com-
mission that no functional damage has oc-
curred to those features necessary for con-
tinued operation without undue risk to the 
health and safety of the public. 

The maximum vibratory ground accelera-
tion of the Operating Basis Earthquake shall 
be at least one-half the maximum vibratory 
ground acceleration of the Safe Shutdown 
Earthquake. 

(b) Determination of Need to Design for Sur-
face Faulting. In order to determine whether 
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a nuclear power plant is required to be de-
signed to withstand the effects of surface 
faulting, the location of the nuclear power 
plant with respect to capable faults shall be 
considered. The area over which each of 
these faults has caused surface faulting in 
the past is identified by mapping its fault 
traces in the vicinity of the site. The fault 
traces are mapped along the trend of the 
fault for 10 miles in both directions from the 
point of its nearest approach to the nuclear 
power plant because, for example, traces 
may be obscured along portions of the fault. 
The maximum width of the mapped fault 
traces, called the control width, is then de-
termined from this map. Because surface 
faulting has sometimes occurred beyond the 
limit of mapped fault traces or where fault 
traces have not been previously recognized, 
the control width of the fault is increased by 
a factor which is dependent upon the largest 
potential earthquake related to the fault. 
This larger width delineates a zone, called 
the zone requiring detailed faulting inves-
tigation, in which the possibility of surface 
faulting is to be determined. The following 
paragraphs outline the specific procedures 
for determining the zone requiring detailed 
faulting investigation for a capable fault. 

(1) Determination of Zone Requiring Detailed 
Faulting Investigation. The zone requiring de-
tailed faulting investigation for a capable 
fault which was investigated pursuant to the 
requirement of paragraph (b)(7) of section IV 
shall be determined through use of the fol-
lowing table: 

TABLE 2—DETERMINATION OF ZONE REQUIRING 
DETAILED FAULTING INVESTIGATION 

Magnitude of earthquake 
Width of zone requiring de-
tailed faulting investigation 

(See fig. 1) 

Less than 5.5 ......................... 1 × control width. 
5.5–6.4 ................................... 2 × control width. 
6.5–7.5 ................................... 3 × control width. 
Greater than 7.5 ..................... 4 × control width. 

The largest magnitude earthquake related 
to the fault shall be used in table 2. This 
earthquake shall be determined from the in-
formation developed pursuant to the require-
ments of paragraph (b) of Section IV for the 
fault, taking into account the information 
required by paragraph (b)(7) of section IV. 
The control width used in table 2 is deter-
mined by mapping the outer limits of the 
fault traces from information developed pur-
suant to paragraph (b)(7)(iv) of section IV. 
The control width shall be used in table 2 un-
less the characteristics of the fault are ob-
scured for a significant portion of the 10 
miles on either side of the point of nearest 
approach to the nuclear power plant. In this 
event, the use in table 2 of the width of 
mapped fault traces more than 10 miles from 

the point of nearest approach to the nuclear 
power plant may be appropriate. 

The zone requiring detailed faulting inves-
tigation, as determined from table 2, shall be 
used for the fault except where: 

(i) The zone requiring detailed faulting in-
vestigation from table 2 is less than one-half 
mile in width. In this case the zone shall be 
at least one-half mile in width; or 

(ii) Definitive evidence concerning the re-
gional and local characteristics of the fault 
justifies use of a different value. For exam-
ple, thrust or bedding-plane faults may re-
quire an increase in width of the zone to ac-
count for the projected dip of the fault plane; 
or 

(iii) More detailed three-dimensional infor-
mation, such as that obtained from precise 
investigative techniques, may justify the use 
of a narrower zone. Possible examples of 
such techniques are the use of accurate 
records from closely spaced drill holes or 
from closely spaced, high-resolution offshore 
geophysical surveys. 

In delineating the zone requiring detailed 
faulting investigation for a fault, the center 
of the zone shall coincide with the center of 
the fault at the point of nearest approach of 
the fault to the nuclear power plant as illus-
trated in figure 1. 

(c) Determination of Design Bases for Seis-
mically Induced Floods and Water Waves. The 
size of seismically induced floods and water 
waves which could affect a site from either 
locally or distantly generated seismic activ-
ity shall be determined, taking into consid-
eration the results of the investigation re-
quired by paragraph (c) of section IV. Local 
topographic characteristics which might 
tend to modify the possible runup and draw-
down at the site shall be considered. Adverse 
tide conditions shall also be taken into ac-
count in determining the effect of the floods 
and waves on the site. The characteristics of 
the earthquake to be used in evaluating the 
offshore effects of local earthquakes shall be 
determined by a procedure similar to that 
used to determine the characteristics of the 
Safe Shutdown Earthquake in paragraph 
V(a). 

(d) Determination of Other Design Condi-
tions—(1) Soil Stability. Vibratory ground mo-
tion associated with the Safe Shutdown 
Earthquake can cause soil instability due to 
ground disruption such as fissuring, differen-
tial consolidation, liquefaction, and 
cratering which is not directly related to 
surface faulting. The following geologic fea-
tures which could affect the foundations of 
the proposed nuclear power plant structures 
shall be evaluated, taking into account the 
information concerning the physical prop-
erties of materials underlying the site devel-
oped pursuant to paragraphs (a)(1), (3), and 
(4) of section IV and the effects of the Safe 
Shutdown Earthquake: 
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(i) Areas of actual or potential surface or 
subsurface subsidence, uplift, or collapse re-
sulting from: 

(a) Natural features such as tectonic de-
pressions and cavernous or karst terrains, 
particularly those underlain by calcareous or 
other soluble deposits; 

(b) Man’s activities such as withdrawal of 
fluid from or addition of fluid to the sub-
surface, extraction of minerals, or the load-
ing effects of dams or reservoirs; and 

(c) Regional deformation. 
(ii) Deformational zones such as shears, 

joints, fractures, folds, or combinations of 
these features. 

(iii) Zones of alteration or irregular weath-
ering profiles and zones of structural weak-
ness composed of crushed or disturbed mate-
rials. 

(iv) Unrelieved residual stresses in bed-
rock. 

(v) Rocks or soils that might be unstable 
because of their mineralogy, lack of consoli-
dation, water content, or potentially unde-
sirable response to seismic or other events. 
Seismic response characteristics to be con-
sidered shall include liquefaction, thix-
otropy, differential consolidation, cratering, 
and fissuring. 

(2) Slope stability. Stability of all slopes, 
both natural and artificial, the failure of 
which could adversely affect the nuclear 
power plant, shall be considered. An assess-
ment shall be made of the potential effects 
of erosion or deposition and of combinations 
of erosion or deposition with seismic activ-
ity, taking into account information con-
cerning the physical property of the mate-
rials underlying the site developed pursuant 
to paragraph (a)(1), (3), and (4) of section IV 
and the effects of the Safe Shutdown Earth-
quake. 

(3) Cooling water supply. Assurance of ade-
quate cooling water supply for emergency 
and long-term shutdown decay heat removal 
shall be considered in the design of the nu-
clear power plant, taking in to account in-
formation concerning the physical properties 
of the materials underlying the site devel-
oped pursuant to paragraphs (a)(1), (3), and 
(4) of section IV and the effects of the Safe 
Shutdown Earthquake and the design basis 
for surface faulting. Consideration of river 
blockage or diversion or other failures which 
may block the flow of cooling water, coastal 
uplift or subsidence, or tsunami runup and 
drawdown, and failure of dams and intake 
structures shall be included in the evalua-
tion, where appropriate. 

(4) Distant structures. Those structures 
which are not located in the immediate vi-
cinity of the site but which are safety re-
lated shall be designed to withstand the ef-
fect of the Safe Shutdown Earthquake and 
the design basis for surface faulting deter-
mined on a comparable basis to that of the 
nuclear power plant, taking into account the 

material underlying the structures and the 
different location with respect to that of the 
site. 

VI. APPLICATION TO ENGINEERING DESIGN 

(a) Vibratory ground motion—(1) Safe Shut-
down Earthquake. The vibratory ground mo-
tion produced by the Safe Shutdown Earth-
quake shall be defined by response spectra 
corresponding to the maximum vibratory ac-
celerations at the elevations of the founda-
tions of the nuclear power plant structures 
determine pursuant to paragraph (a)(1) of 
section V. The response spectra shall relate 
the response of the foundations of the nu-
clear power plant structures to the vibratory 
ground motion, considering such foundations 
to be single-degree-of-freedom damped oscil-
lators and neglecting soil-structure inter-
action effects. In view of the limited data 
available on vibratory ground motions of 
strong earthquakes, it usually will be appro-
priate that the response spectra be smoothed 
design spectra developed from a series of re-
sponse spectra related to the vibratory mo-
tions caused by more than one earthquake. 

The nuclear power plant shall be designed 
so that, if the Safe Shutdown Earthquake oc-
curs, certain structures, systems, and com-
ponents will remain functional. These struc-
tures, systems, and components are those 
necessary to assure (i) the integrity of the 
reactor coolant pressure boundary, (ii) the 
capability to shut down the reactor and 
maintain it in a safe condition, or (iii) the 
capability to prevent or mitigate the con-
sequences of accidents which could result in 
potential offsite exposures comparable to the 
guideline exposures of this part. In addition 
to seismic loads, including aftershocks, ap-
plicable concurrent functional and accident- 
induced loads shall be taken into account in 
the design of these safety-related structures, 
systems, and components. The design of the 
nuclear power plant shall also take into ac-
count the possible effects of the Safe Shut-
down Earthquake on the facility foundations 
by ground disruption, such as fissuring, dif-
ferential consolidation, cratering, lique-
faction, and landsliding, as required in para-
graph (d) of section V. 

The engineering method used to insure 
that the required safety functions are main-
tained during and after the vibratory ground 
motion associated with the Safe Shutdown 
Earthquake shall involve the use of either a 
suitable dynamic analysis or a suitable qual-
ification test to demonstrate that struc-
tures, systems and components can with-
stand the seismic and other concurrent 
loads, except where it can be demonstrated 
that the use of an equivalent static load 
method provides adequate conservatism. 

The analysis or test shall take into ac-
count soil-structure interaction effects and 
the expected duration of vibratory motion. It 
is permissible to design for strain limits in 
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excess of yield strain in some of these safety- 
related structures, systems, and components 
during the Safe Shutdown Earthquake and 
under the postulated concurrent conditions, 
provided that the necessary safety functions 
are maintained. 

(2) Operating Basis Earthquake. The Oper-
ating Basis Earthquake shall be defined by 
response spectra. All structures, systems, 
and components of the nuclear power plant 
necessary for continued operation without 
undue risk to the health and safety of the 
public shall be designed to remain functional 
and within applicable stress and deformation 
limits when subjected to the effects of the vi-
bratory motion of the Operating Basis 
Earthquake in combination with normal op-
erating loads. The engineering method used 
to insure that these structures, systems, and 
components are capable of withstanding the 
effects of the Operating Basis Earthquake 
shall involve the use of either a suitable dy-
namic analysis or a suitable qualification 
test to demonstrate that the structures, sys-
tems and components can withstand the seis-
mic and other concurrent loads, except 
where it can be demonstrated that the use of 
an equivalent static load method provides 
adequate conservatism. The analysis or test 
shall take into account soil-structure inter-
action effects and the expected duration of 
vibratory motion. 

(3) Required Seismic instrumentation. Suit-
able instrumentation shall be provided so 
that the seismic response of nuclear power 
plant features important to safety can be de-
termined promptly to permit comparison of 
such response with that used as the design 
basis. Such a comparison is needed to decide 
whether the plant can continue to be oper-
ated safely and to permit such timely action 
as may be appropriate. 

These criteria do not address the need for 
instrumentation that would automatically 
shut down a nuclear power plant when an 
earthquake occurs which exceeds a predeter-
mined intensity. The need for such instru-
mentation is under consideration. 

(b) Surface Faulting. (1) If the nuclear 
power plant is to be located within the zone 
requiring detailed faulting investigation, a 
detailed investigation of the regional and 
local geologic and seismic characteristics of 
the site shall be carried out to determine the 
need to take into account surface faulting in 
the design of the nuclear power plant. Where 
it is determined that surface faulting need 
not be taken into account, sufficient data to 
clearly justify the determination shall be 
presented in the license application. 

(2) Where it is determined that surface 
faulting must be taken into account, the ap-
plicant shall, in establishing the design basis 
for surface faulting on a site take into ac-
count evidence concerning the regional and 
local geologic and seismic characteristics of 
the site and from any other relevant data. 

(3) The design basis for surface faulting 
shall be taken into account in the design of 
the nuclear power plant by providing reason-
able assurance that in the event of such dis-
placement during faulting certain struc-
tures, systems, and components will remain 
functional. These structures, systems, and 
components are those necessary to assure (i) 
the integrity of the reactor coolant pressure 
boundary, (ii) the capability to shut down 
the reactor and maintain it in a safe shut-
down condition, or (iii) the capability to pre-
vent or mitigate the consequences of acci-
dents which could result in potential offsite 
exposures comparable to the guideline expo-
sures of this part. In addition to seismic 
loads, including aftershocks, applicable con-
current functional and accident-induced 
loads shall be taken into account in the de-
sign of such safety features. The design pro-
visions shall be based on an assumption that 
the design basis for surface faulting can 
occur in any direction and azimuth and 
under any part of the nuclear power plant 
unless evidence indicates this assumption is 
not appropriate, and shall take into account 
the estimated rate at which the surface 
faulting may occur. 

(c) Seismically Induced Floods and Water 
Waves and Other Design Conditions. The de-
sign basis for seismically induced floods and 
water waves from either locally or distantly 
generated seismic activity and other design 
conditions determined pursuant to para-
graphs (c) and (d) of section V, shall be taken 
into account in the design of the nuclear 
power plant so as to prevent undue risk to 
the health and safety of the public. 
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FIGURE 1—DIAGRAMMATIC ILLUSTRATION OF 
DELINEATION OF WIDTH OF ZONE REQUIRING 
DETAILED FAULTING INVESTIGATIONS FOR 
SPECIFIC NUCLEAR POWER PLANT LOCATION. 

(Sec. 201, Pub. L. 93–438, 88 Stat. 1243 (42 
U.S.C. 5841)) 

[38 FR 31281, Nov. 13, 1973, as amended at 38 
FR 32575, Nov. 27, 1973; 42 FR 2052, Jan. 10, 
1977; 78 FR 34250, June 7, 2013] 

PART 110—EXPORT AND IMPORT 
OF NUCLEAR EQUIPMENT AND 
MATERIAL 

Subpart A—General Provisions 

Sec. 
110.1 Purpose and scope. 
110.2 Definitions. 
110.3 Interpretations. 
110.4 Communications. 
110.5 Licensing requirements. 
110.6 Retransfers. 
110.7 Information collection requirements: 

OMB approval. 
110.7a Completeness and accuracy of infor-

mation. 
110.7b Deliberate misconduct. 
110.8 List of nuclear facilities and equip-

ment under NRC export licensing author-
ity. 

110.9 List of Nuclear Material under NRC 
export licensing authority. 

110.9a List of nuclear equipment and mate-
rial under NRC import licensing author-
ity. 

Subpart B—Exemptions 

110.10 General. 
110.11 Export of IAEA safeguards samples. 

Subpart C—Licenses 

110.19 Types of licenses. 
110.20 General license information. 
110.21 General license for the export of spe-

cial nuclear material. 
110.22 General license for the export of 

source material. 
110.23 General license for the export of by-

product material. 
110.24 General license for the export of deu-

terium. 
110.25 [Reserved] 
110.26 General license for the export of nu-

clear reactor components. 
110.27 General license for imports. 
110.28 Embargoed destinations. 
110.29 Restricted destinations. 
110.30 Members of the Nuclear Suppliers 

Group. 
110.31 Application for a specific license. 
110.32 Information required in an applica-

tion for a specific license/NRC Form 7. 

Subpart D—Review of License Applications 

110.40 Commission review. 
110.41 Executive Branch review. 
110.42 Export licensing criteria. 
110.43 Import licensing criteria. 
110.44 Physical security standards. 
110.45 Issuance or denial of licenses. 
110.46 Conduct resulting in termination of 

nuclear exports. 

Subpart E—License Terms and Related 
Provisions 

110.50 Terms. 
110.51 Amendment and renewal of licenses. 
110.52 Revocation, suspension, and modi-

fication. 
110.53 United States address, records, and 

inspections. 
110.54 Reporting requirements. 

Subpart F—Violations and Enforcement 

110.60 Violations. 
110.61 Notice of violation. 
110.62 Order to show cause. 
110.63 Order for revocation, suspension, or 

modification. 
110.64 Civil penalty. 
110.65 Settlement and compromise. 
110.66 Enforcement hearing. 
110.67 Criminal penalties. 

Subpart G—Public Notification and 
Availability of Documents and Records 

110.70 Public notice of receipt of an applica-
tion. 

110.71 Notice of withdrawal of an applica-
tion. 

110.72 Public availability of documents. 
110.73 Availability of NRC records. 
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